D-galactosamine uronic acid (pKa, 3 .01), and an unidentified hexosamine. The amphipathic properties of emulsan are due in part to the presence of fatty acids linked to the polysaccharide backbone in both ester and amide linkages (1, 14) .
A cell-associated form of emulsan constitutes a minicapsular layer on the surface of exponential-phase RAG-1 cells which is released into the medium as the cells approach stationary phase (3, 4) . Upon its release from the cell surface, the polymer acquires emulsifying activity. In addition, the released cell-free emulsan loses its ability to function as a receptor for the specific RAG-1 bacteriophage ap3 (5, 6) . Mutants resistant to phage ap3 are deficient in extracellular emulsan activity and have been shown to lack both the emulsan minicapsular layer and the extracellular emulsan antigenic cross-reacting material (4, 6) . Results from this laboratory have recently demonstrated a role for an exocellular cell surface esterase in emulsan release (13) .
The ready availability of emulsan-deficient mutants provides a useful tool for studying the possible biological advantages of an emulsan-producing strain.
A series of emulsan-deficient mutants derived from either RAG-1 or a lysine auxotrophic derivative of RAG-1, RAG-92, were selected on the basis of resistance to the emulsan-specific phage ap3 (4, 5 syringe fitted with a long needle which was passed through the oil layer. Total CFU were determined by adding emulsan to a final concentration of 500 ,ug/ml and vigorously mixing with a vortex mixer (Tuttenauer Inc., Jerusalem) for 2 min (since emulsan has been shown to remove adherent cells from oil droplets) (8) (9) (10) . After a settling period of 20 min, cells were removed from the lower aqueous phase. The recovery of input-adhering CFU by this method was between 65 and 80%. Emulsan production (3). adherence to hexadecane (9) . and cell-bound hexosamine (2, 12) were determined as previously described. Parental cells and emulsan-deficient mutants were distinguished from one another on the basis of phage resistance (6) To test the hypothesis that cell-associated emulsan is involved in the growth of RAG-1 on crude oil, the growth pattern of emulsan-producing revertants of TR3 was examined. It was expected that growth on crude oil under the specific conditions described above might provide sufficient selective pressure to stimulate the growth of emulsanproducing revertants within an emulsan-negative population. To rule out the possibility of contamination, the wild type was replaced with a double auxotroph, RA15, which requires both tryptophan and lysine for growth. The emulsannegative derivative of strain RA15, TRA15, was then selected by its resistance to phage ap3 (6) .
A culture of TRA15 was grown on crude oil, transferred to fresh crude oil-containing medium, and grown as described 
